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Abstract

Bidirectional Associations between Behavior Problems and Teacher—Child Relationship
Quality in Chinese American Immigrant Children

by
Jennifer Ly
Doctor of Philosophy in Psychology
University of California, Berkeley

Professor Qing Zhou, Chair

This study examined the prospective associations between behavior problems and teacher—child
relationship quality (TCRQ) in a socio-economically diverse sample of Chinese American first-
and second-grade children in immigrant families (N = 258). Externalizing and internalizing
problems were assessed using parents’ and teachers’ ratings. Teachers completed a questionnaire
measuring TCRQ dimensions of Warmth and Conflict and children completed a questionnaire
measuring Closeness. Path analyses were conducted to examine the bidirectional associations
between behavior problems and TCRQ, controlling for baseline levels and demographic
characteristics. Results indicated that teacher-rated externalizing problems negatively predicted
child-rated Closeness, teacher-rated internalizing problems negatively predicted teacher-rated
Conflict, and parent-rated internalizing problems negatively predicted teacher-rated Warmth.
Although teacher-rated TCRQ did not significantly predict teacher-rated behavior problems,
teacher-rated Conflict positively predicted parent-rated externalizing problems. Unexpectedly,
child-rated Closeness also positively predicted parent-rated externalizing problems. These
findings highlight the importance of assessing TCRQ and children’s behavior problems using
multiple reporters. The present study also provides support for the transactional relationship
between children’s behavior problems and TCRQ. Recommendations for school-based
interventions with Chinese American children in immigrant families are discussed.



Introduction

Children of immigrants constitute one of the fastest growing groups in the United States,
accounting for nearly one-fourth of all children in the United States (Hernandez & Cervantes,
2011). Poverty, the stresses of migration, and the challenges of acculturation (e.g., learning a
new language, coping with changes in family roles, and encountering discrimination) can
directly and indirectly affect the adjustment and socioemotional functioning of immigrant youth
(Perreira & Ornelas, 2011). Although immigrant children are at increased risk for developing
physical and mental health problems (Perreira & Ornelas, 2011; Suarez-Orozco & Suarez-
Orozco, 2001), other studies have found that immigrant youth are less likely to engage in deviant
behaviors (e.g., Portes & Rumbaut, 2001; Rumbaut, 2000) and endorse fewer symptoms of
depression (e.g., Juang, Syed, & Takagi, 2007; Robins & Regier, 1991). To date, the literature
examining the adjustment of Asian American immigrant youth has focused primarily on
adolescent samples and on achievement outcomes (Qin & Han, 2011) rather than the impact of
schooling influences on children’s behavior and psychological development. In the present
study, I aim to address these gaps by examining the interaction between behavioral adjustment
and teacher—child relationship quality in a sample of school-aged Chinese American children in
immigrant families.

Behavior Problems in Immigrant Youth

Behavior problems can emerge in early childhood and place children at risk for a host of
negative developmental outcomes, including academic underachievement, delinquency, mental
disorders, and poor social functioning (Achenbach & McConaughy, 1987; Berry & O’Connor,
2010; Burchinal, Peisner-Feinberg, Pianta, & Howes, 2002; Dishion, French, & Patterson, 1995;
Fanti & Henrich, 2010; Hofstra, Der Ende, & Verhulst, 2002). Behavior problems are classified
into two broad categories, including (1) externalizing behaviors that are aggressive, hyperactive,
disruptive, or defiant in nature and (2) internalizing problems that comprise depressed,
withdrawn, anxious, and fearful behaviors (Achenbach & Edelbrock, 1978). Children may
exhibit problems in either category or present with co-occurring externalizing and internalizing
behaviors (Fanti & Henrich, 2010; Kaplan, Crawford, Cantell, Kooistra, & Dewey, 2006).
Although behavior problems, both pure and co-occurring, demonstrate moderate stability
throughout youth and into adulthood (Fanti & Henrich, 2010; Keenan, Shaw, Delliquadri,
Giovannelli, & Walsh, 1998), developmental trajectories are clearly not fixed for all children.
Developmental psychopathologists posit that multiple transactional processes, including
children’s cultural and contextual experiences, combine to mutually influence children’s
outcomes (Hinshaw, 2013). As such, it is important to gain a better understanding of the
normative contexts and processes that jointly contribute to the positive adaptation of children
with behavior problems (Baker, Grant, & Morlock, 2008).

Although some studies suggest that immigrant youth are less likely to engage in deviant
behaviors (e.g., Portes & Rumbaut, 2001; Rumbaut, 2000) and have lower symptoms of
depression (e.g., Juang, Syed, & Takagi, 2007; Robins & Reiger, 1991), other studies report
higher rates of psychological, behavior, and social emotional difficulties in immigrant youth
compared to their Caucasian counterparts (e.g., Bae & Brekke, 2003; Greenberger & Chen,
1996; Polo & Lopez, 2009; Vega, Khoury, Zimmerman, & Gil, 1995). The inconsistencies
across studies are likely to reflect the complex interaction between social, economic, historical,



cultural, familial, school, community, and individual factors in the development of immigrant
youth (Zhou, 1997).

With regard to the Asian immigrant population in the United States, which is comprised
of individuals originating from Asia and their descendants (Humes, Jones, & Ramirez, 2011), the
extant developmental literature has largely focused on examining children’s academic and
educational achievement (Qin & Han, 2011). The limited research examining the behavior and
mental health adjustment of Asian American youth shows substantial within-group heterogeneity
(e.g., Sue, Sue, Sue, & Takeuchi, 1995; Takeuchi et al., 2007; Yeh, 2003). However, a growing
research base suggests there are high rates of anxiety and depressive symptoms and low levels of
self-esteem in Asian American youth (Brown, Meadows, & Elder, 2007; Chun & Sue, 1998;
Huang, Calzada, Cheng, & Brotman, 2012; Rhee, Chang, & Rhee, 2003; Song, Ziegler,
Arsenault, Fried, & Hacker, 2011). Although there is less empirical evidence that Asian
American youth present with high levels of externalizing problems, in one large study of Asian
American adolescents in the seventh through twelfth grades, higher levels of aggressive offenses
were observed in Asian American youth when compared to their Caucasian counterparts (Choi &
Lahey, 2006).

Previous studies examining the adjustment of Asian American youth suggest that
teachers play a particularly important role in promoting children’s academic engagement and
achievement, yet far less is known about the role that teachers play in the behavioral adjustment
of youth in this population (Han, 2008; Ly, Zhou, Chen, & Chu, 2012; Qin & Han, 2011).
Indeed, a growing body of work suggests that Asian American immigrant youth face a wide
range of obstacles at school, including discrimination, peer harassment, and feeling ignored by
teachers and other school staff members (Grossman & Liang, 2008; Kao, 1999; Qin, Way, &
Mukherjee, 2008; Qin, Way, & Rana, 2008; Rosenbloom & Way, 2004; Watanabe, 1998). Much
remains unknown about the impact of school contextual factors on the mental health and
psychological adaptation of Asian American youth.

The focus of the present study is on Chinese Americans, who comprise 23% of the Asian
population in the United States (Hoeffel, Rastogi, Kim, & Shahid, 2012). Despite vast
differences in family structure, socioeconomic status, beliefs, and practices, Chinese Americans
share some cultural characteristics, including a high value of education and a high regard for
teachers (Ly et al., 2012; Yiu, 2013). In traditional Chinese society, teachers are viewed as one
of the most salient influences in a child’s life (Stevenson & Stigler, 1992). In addition to
transmitting information, Chinese teachers are also responsible for promoting moral and ethical
views in their students (Altbach, 1991). Specific to families in mainland China and linked to the
one-child policy, teachers are also viewed as responsible for socializing children who do not
have the opportunity to interact with siblings in the home setting (Xu, 2010).

Given this conceptualization of teachers as educators, models of morality, and means of
socialization, one would expect that teachers would play an instrumental role in the behavioral
and psychological adjustment of Chinese American immigrant youth. Consistent with this view,
in a sample of Chinese American immigrant high school students, higher levels of school
support, a latent factor of students’ ratings of attachment to teachers and attachment to school
(Bonding to School Questionnaire; Wehlage, Rutter, Smith, Lesko, & Fernandez, 1989), were
related to lower levels of internalizing problems. In addition, school supportive factors
moderated the association between peer victimization and children’s internalizing problems
(Yeh, Liao, Ma, Shea, Okubo, & Atkins, 2013).



Given that middle childhood is a critical developmental period in which immigrant
children are likely to experience exclusion, devaluation, invisibility, discrimination, and racism
for the first time (Garcia Coll & Szalacha, 2004), it is important to explore the behavioral
adjustment and socialization experiences of Asian immigrant children in this stage of
development. Moreover, research on teacher—child relationship quality (TCRQ) and its
associations to Asian American children’s behavioral adjustment can expand our limited
understanding of the mental health challenges of this growing population and help to inform
interventions supporting the healthy development of children in this group (Qin & Han, 2011).

Teacher—Child Relationship Quality and Children’s Development

Based on developmental systems theory (Bronfenbrenner, 1979), the Contextual Systems
Model (CSM) posits that children develop within dynamic systems that include multiple
proximal and distal levels of influence (Good & Weinstein, 1986; Pianta, 1999; Pianta & Walsh,
1996; Sabol & Pianta, 2012). That is, development is characterized as a process that occurs
within a context, such that an individual’s characteristics and contexts interdependently shape his
or her development (O’Connor, 2010; Pianta & Walsh, 1996). From a CSM perspective, the
teacher—child relationship is central to the child’s development and is a product of reciprocal
teacher and child characteristics (O’Connor, 2010; Pianta, Hamre, & Stuhlman, 2003). Although
teacher—child relationships develop within the context of classrooms and schools, factors within
the family system (e.g., family resources) and children’s characteristics (e.g., gender and
behavior problems) are also believed to influence TCRQ over time (O’Connor, 2010; Pianta &
Walsh, 1996). From a CSM perspective, development is viewed as a reciprocal process, such that
children’s relational models may guide their interactions with teachers, while sensitive teachers
can also reshape children’s relational models, subsequent behaviors, and future relationships
(Sabol & Pianta, 2012).

Consistent with a CSM perspective, studies suggest that the association between
children’s behavior problems and TCRQ is transactional (Baker et al., 2008; Leflot, van Lier,
Verschueren, Onghena, & Colpin, 2012). First, childhood behavior problems may lead to
coercive interaction patterns with teachers (Ladd & Burgess, 1999; LaPointe, 2003), which in
turn, places children at further risk for subsequent behavior and academic problems (Buyse,
Verschueren, Doumen, Van Damme, & Frederik, 2008; Hamre & Pianta, 2001). Second,
although relationships between teachers and children with behavior problems are often
characterized by high levels of conflict (Spilt & Koomen, 2009), when children with behavior
problems are paired with sensitive teachers, they tend to exhibit fewer negative behaviors over
time (O’Connor, Dearing, & Collins, 2011; Rimm-Kaufman et al., 2002). In addition, low
teacher-rated TCRQ (i.e., high conflict, low warmth) has been associated with rapid increases in
children’s externalizing behavior problems between kindergarten and the third grade (Silver,
Measelle, Armstrong, & Essex, 2005). In sum, the empirical and theoretical literature suggests
that investigating the transactional or bidirectional relations among behavior problems and
TCRAQ is necessary to gain a deeper understanding of the complex relations between these
variables.

Conceptual models of TCRQ

Teacher-rated TCRQ is typically conceptualized and assessed along two major
dimensions, one that is positive (e.g., closeness, warmth, and intimacy) and one that is negative
(e.g., conflict and dependency) (Hughes, Gleason, & Zhang, 2005; Pianta, 1992). Empirical



support for a multi-dimensional model of TCRQ (i.e., warmth, intimacy, and conflict) has been
found in ethnically diverse samples of elementary school-aged children (Hughes et al., 2005; Ly
et al., 2012). With regard to child-rated TCRQ, few researchers have assessed TCRQ from the
perspective of students in early elementary school (Hughes, Wu, Kwok, Villarreal, & Johnson,
2012). Child-rated TCRQ has been assessed using a range of measures adapted from other
empirically-validated scales of social support (Murray, Murray, & Waas, 2008; Li, Hughes,
Kwok, & Hsu, 2012; Valiente, Lemery-Chalfant, Swanson, & Reiser, 2008). Some studies
conceptualize child-rated TCRQ using a unidimensional scale of closeness (e.g., Valiente et al.,
2008), whereas others conceptualize child-rated TCRQ along multiple dimensions of conflict,
intimacy, and warmth (e.g., Li et al., 2012). More research is needed to understand,
conceptualize, and validate measures of child-rated TCRQ.

In the few studies that have considered both teachers’ and elementary school-aged
students’ perspectives of TCRQ, concordance in reports of relationship quality has been mixed.
Most of these studies, primarily those with younger children, reveal little agreement in reports of
TCRQ (Henricsson & Rydell, 2004; Hughes, Cavell, & Jackson, 1999; Li et al., 2012; Ly et al.,
2012; Murray et al., 2008). However, other studies have found significant and moderate
correlations between teacher- and child-rated TCRQ. For example, in a study of urban African
American students in the third through sixth grades, teacher- and child-rated TCRQ was
significantly correlated (» = .33, p <.01; Rey, Smith, Yoon, Somers, & Barnett, 2007). In another
study of ethnically diverse 7- to 12-year-old children, teacher- and child-rated TCRQ was also
significantly correlated (» = .31, p < .01; Valiente et al., 2008). The modest to moderate
correlations between teachers’ and children’s ratings of TCRQ suggest that perspectives of
TCRQ may differ in substance and structure for teachers and children, arguing for inclusion of
both in relevant research (Murray & Zvoch, 2011).

Children’s ratings of TCRQ significantly predict a range of school adjustment outcomes,
including teacher-rated academic engagement (Li et al., 2012), children’s performance on
standardized tests of reading achievement (Ly et al., 2012), and child-reported school liking
(Murray et al., 2008). Thus, despite the minimal concordance between teacher and student
reports of TCRQ in middle childhood, children’s perceptions of teacher support may also be
important predictors of children’s school adjustment and achievement. To my knowledge, there
are no known studies assessing the prospective associations among children’s ratings of TCRQ
and behavior problems in a sample of school-aged children in immigrant families.

Associations between Behavior Problems and TCRQ

Studies investigating the role of school contextual factors and children’s development
have identified the teacher—child relationship as critical to the school adjustment of children with
early behavioral difficulties (e.g., Baker et al., 2008; Hamre & Pianta, 2001; Hughes et al.,
1999). Although childhood behavior problems are negatively correlated with TCRQ, research
based on compensatory models of risk and resilience suggest that high TCRQ can serve a
protective role, buffering children with behavior problems from developing more serious
behavior, social, and academic problems (Brendgen et al., 2011; Hamre & Pianta, 2001; Meehan,
Hughes, & Cavell, 2003; O’Connor et al., 2011; Silver et al., 2005; Zimmerman & Arunkumar,
1994). As such, it is important to consider both the unidirectional and bidirectional associations
between children’s behavior problems and TCRQ.

The literature examining the association between behavior problems and TCRQ has
primarily focused on the negative impact of children’s externalizing problems on TCRQ. Given



that externalizing behaviors are disruptive to classroom instruction, children with externalizing
problems may receive more negative attention and behavioral management interventions from
teachers (Doyle, 1979). Indeed, classroom observational data suggest that kindergarten teachers
are less sensitive and more controlling toward children who exhibit disruptive classroom
behaviors (Fry, 1983). The empirical literature has consistently shown a negative association
between externalizing problems and TCRQ in cross-sectional (Baker et al., 2008; Henricsson &
Rydell, 2004; Ladd & Burgess, 1999; Mantzicopoulos, 2005; Murray & Murray, 2004; Murray
& Zvoch, 2011) and longitudinal studies (Jerome et al., 2009).

These findings are further supported by studies of diverse samples of children and
adolescents and children’s reports of TCRQ. For example, in a cross-sectional study of
economically disadvantaged African American youth in the fifth through eighth grades, students
with clinically significant externalizing problems reported the lowest levels of trust in the
teacher—child relationship. Furthermore, children with clinically significant externalizing
problems had significantly lower ratings of teacher-rated closeness and higher ratings of teacher-
rated conflict (Murray & Zvoch, 2011). Also, in a sample of kindergarten children from
Belgium, Buyse and colleagues (2008) found that children’s behavior problems were the most
important predictor of teacher-rated TCRQ. Specifically, teacher-rated externalizing problems
were significantly and positively associated with teacher-rated conflict, controlling for children’s
gender, math and language skills, and family SES.

Given that (a) teachers’ ratings of relational conflict and (b) children’s behavior problems
are often difficult to distinguish (Palermo, Hanish, Martin, Fabes, & Reiser, 2007; Silver et al.,
2005), Hamre and colleagues (2008) sought to examine these associations more rigorously in a
sample of preschool-aged children. Using hierarchical linear modeling to estimate the amount of
variability in teacher-rated conflict predicted by teacher-rated behavior problems, results
indicated that 53% of the variance in teachers’ ratings of conflict was explained by their
perceptions of children’s behavior problems. Importantly, the authors cautioned that the shared
variance between teachers’ ratings of conflict and children’s behavior problems might be
explained by informant bias (Hamre, Pianta, Downer, & Mashburn, 2008). In addition to
providing a deeper understanding of the association between teacher-rated TCRQ and children’s
behavior, this study also underlined the importance of assessing children’s behavior problems
using multiple informants.

In contrast to externalizing problems that are harmful and disruptive to others,
internalizing problems are more intropunitive or harmful to self, and are inherently less
observable to others (De Los Reyes & Kazdin, 2005; Zahn-Waxler, Klimes-Dougan, & Slattery,
2000; Thijs & Koomen, 2009). Although previous research has consistently found significant
and negative associations between externalizing problems and TCRQ, studies examining the
association between internalizing problems and TCRQ have been mixed. Results vary with
various investigations finding (a) no significant main effects between internalizing behavior
problems and TCRQ (e.g., Jerome et al., 2009; O’Connor et al., 2011), (b) small but significant
negative associations (e.g., Henricsson & Rydell, 2004; Ladd & Burgess, 1999), and (c) a
surprising positive association between internalizing problems and teacher-rated closeness
(Thijs, Westhoff, & Koomen, 2012).

In one rigorous longitudinal study of children from 54 months of age through elementary
school, O’Connor and colleagues (2011) failed to find significant main effects regarding
internalizing problems and TCRQ. However, children with early internalizing problems (i.e., at
54 months) and low TCRQ (across the first, third, and fifth grades) showed higher levels of



internalizing problems throughout elementary school. Importantly, in the fifth grade, children
with early internalizing problems (i.e., at 54 months) and high TCRQ (across the first, third, and
fifth grades) had levels of internalizing problems that were comparable to children who had low
levels of internalizing problems at 54 months. These findings suggest that high TCRQ may
protect children with early internalizing problems from developing trajectories of long-term
internalizing problems (O’Connor et al., 2011).

In Thijs and colleagues’ (2012) study of TCRQ and teacher-child ethnic congruence in a
sample of Dutch and Moroccan elementary school-aged students in the Netherlands, the authors
were surprised to find that internalizing problems contributed to higher teacher-rated closeness
for ethnic incongruent teacher-child dyads. The authors posited that although behavior problems
might impede children from developing warm and supportive teacher—child relationships,
children with increased internalizing problems might elicit more sympathetic reactions from their
teachers. In addition, the authors suggested that teachers might find it emotionally rewarding to
invest in relationships with children who present with an increased need for emotional support
and comfort (Thijs et al., 2012). At this time, more research is needed to understand the complex,
transactional associations between TCRQ and children’s internalizing behaviors.

A recent meta-analysis conducted by Nurmi (2012) provides further support for the role
of behavior problems in predicting TCRQ. Using 19 studies to examine the associations between
behavior problems and TCRQ, the mean effect size for the associations between externalizing
problems and TCRQ was strong for teacher-rated conflict (» = .57) and small for teacher-rated
closeness and dependency (rs = -.19 and .27, respectively). For internalizing problems, the
effects were small to medium: closeness (» = -.20), conflict (» = .30), and dependency (r = .37).
Finally, in a study that examined the association between TCRQ and co-occurring externalizing
and internalizing problems, kindergarten teachers reported feeling the least close to children who
presented with both types of behavior problems (Ladd & Burgess, 1999).

At this time, little is known about the longitudinal associations between behavior
problems and TCRQ in immigrant children, especially during middle childhood. School-aged
children in immigrant families often encounter barriers to education such as exclusion,
devaluation, and discrimination (Garcia Coll & Szalacha, 2004). Research with older samples
suggests that teachers can play a particularly important role in promoting the positive
development of children in immigrant families (Yeh et al., 2013). Yet current work in this area
has relied on the same informant of TCRQ and behavior problems, which can contribute to
same-source error variance and inflated estimates regarding the associations between TCRQ and
children’s outcomes (Hamre et al., 2008; Murray & Zvoch, 2011). To address these limitations,
in the current study, I use a longitudinal and multiple informant design to rigorously assess the
bidirectional associations between children’s behavior problems and teacher- and child-rated
TCRQ in a school-aged sample of Chinese American children in immigrant families.

Potential Confounding Factors

Child gender. The relation between child gender and behavior problems varies with
respect to externalizing versus internalizing problems. During middle childhood, externalizing
problems are more commonly observed in boys compared to girls, whereas there are no clear sex
differences for internalizing problems (Zahn-Waxler et al., 2000). Additionally, ratings of TCRQ
have also been consistently shown to vary by child gender, such that teachers rate warmth or
closeness as significantly higher in girls and conflict as significantly higher in boys (e.g., Hamre
& Pianta, 2001; Jerome et al., 2009; Murray & Murray, 2004; O’Connor, 2010). Studies



examining gender differences in child-rated TCRQ also suggest a similar trend, with girls
reporting higher TCRQ than boys (e.g., Hughes et al., 2012; Valiente et al., 2008; Peguero &
Bondy, 2011). Because both behavior problems and TCRQ may vary by child gender, gender
should be covaried. Interestingly, in a study examining both children’s behavior problems and
TCRQ, teachers’ ratings of conflict tended to be higher in boys than girls, but after adjusting for
teachers’ perceptions of children’s behavior problems, Hamre et al. (2008) found no gender
differences in teachers’ ratings of TCRQ.

Generation Status. In studies of immigrant youth in elementary school and through
adolescence, generation status has been associated with academic outcomes, such that first-
generation immigrants tend to have higher academic achievement scores compared to youth who
are second- and third-generation immigrants (Crosnoe & Lopez Turley, 2011; Han, 2008; Kao,
1999; Palacios, Guttmannova, & Chase-Lansdale, 2008). Also, with regard to behavior
problems, DeFeyter and Winsler (2009) found that first-generation immigrant preschoolers had
the fewest behavior problems compared to second-generation immigrant preschoolers and
native-born peers. Within-group analyses of Asian American immigrant youth in the National
Longitudinal Study of Adolescent Health (Add Health) and the National Longitudinal Study of
Youth (NLSY97) also demonstrated lower rates of delinquency in first-generation adolescents
(seventh through twelfth graders), compared to their subsequent generation counterparts (Le &
Stockdale, 2011). Thus, it is important to control for generation status when examining the
associations between behavior problems and TCRQ.

Family SES (Parental Education and Income). Finally, researchers have found
significant negative associations between family demographic characteristics and TCRQ.
Specifically, teacher-rated TCRQ is lower for children from more disadvantaged backgrounds, as
defined by lower levels of parental education and family income (Birch & Ladd, 1997; Burchinal
et al., 2002; Ladd, Birch, & Burgess, 1999; Pianta & Stuhlman, 2004). These results are likely
related to previous findings that children from lower SES backgrounds are more likely to be
enrolled in classrooms with teachers who are less positive and more directive (Pianta, La Paro,
Payne, Cox, & Bradley, 2002) and that children’s attitudes towards school may be more negative
in highly structured, teacher-directed classrooms (Valeski & Stipek, 2001). Thus, I control for
family SES when examining the bidirectional associations between behavior problems and
TCRQ.

The Present Study

To my knowledge, no researchers have examined the longitudinal associations between
children’s behavior problems and TCRQ in a sample of Asian American elementary school-aged
children. I plan to redress this situation by examining behavior problems and TCRQ in an
immigrant sample with data from a two-wave longitudinal study of socioecomically diverse
Chinese American children, who were in the first and second grades at the time of their first
assessment. The primary aims were to examine the prospective relations between parent- and
teacher-rated behavior problems and teacher- and child-rated TCRQ, controlling for baseline
levels and confounding factors. Specifically, I was interested in testing two sets of hypotheses:
(a) children’s behavior problems would prospectively predict TCRQ such that children with
higher behavior problems would have lower TCRQ (i.e., higher conflict and less warmth and
closeness) over time; and (b) TCRQ would prospectively predict children’s behavior problems
such that lower TCRQ (i.e., lower warmth and closeness and higher conflict) would predict
higher behavior problems. I hypothesized that the associations between children’s behavior



problems and TCRQ would be stronger if teachers reported both constructs than if the two
constructs were collected from different reporters. The associations between TCRQ and behavior
problems were also hypothesized to be stronger for externalizing problems compared to
internalizing problems.

Method
Participants

Participants were recruited from a major northwestern metropolitan area in the United
States for a larger longitudinal study on Chinese American children in immigrant families. The
present sample included 258 elementary school-aged children and their parents and teachers.
Children were in the first (n = 126, 48.8%), second (n = 129, 50.0%), and third (n = 3, 1.2%)
grades. The mean age was 7.4 years (SD = .71, range = 5.8 to 9.1 years) and about half of the
children (n = 134, 52.9%) were boys. Sixty-one (23.6%) children were born outside of the
United States (first-generation).

Family characteristics. The majority of parents in the present sample were born outside
of the United States, with 68.8% of fathers born in mainland China, 8.6% in Hong Kong, 3.1% in
Taiwan, 15.2% in “Other,” and 4.3% in the United States. Similarly, 77.3% of mothers were
born in mainland China, 9.0% in Hong Kong, 2.7 % in Taiwan, 9.8% in “Other,” and 1.2% in the
United States. On average, fathers and mothers had lived in the United States for 15.1 and 11.1
years, respectively. In this sample, 91.4% of parents were either married to or living with a
partner while 8.6% were single (never married), widowed, divorced, or separated. With regard to
parental employment, 85.3% of fathers and 57.0% of mothers reported full-time employment,
4.3% of fathers and 14.3% of mothers reported part-time employment, and 10.4% of fathers and
28.7% of mothers reported that they were unemployed or described themselves as homemakers.

In the present sample, 14% of fathers and 11.1% of mothers reported having fewer than
10 years of primary and secondary education, whereas 12.8% of fathers and 7.6% of mothers
completed some graduate work or held a graduate degree. Parents’ highest levels of education
were slightly higher than a high school education with means of 13.2 years (SD = 3.00) for
fathers and 13.0 years (SD = 2.47) for mothers. To compute a composite score for the highest
level of education attainment for both parents, maternal and paternal education levels were
averaged.

Based on previous research suggesting that parental educational attainment and family
income are important indicators of household SES, indicators of family SES included the
parental education composite and the family’s per capita income (Shavers, 2007). To compute a
family SES composite, maternal and paternal education levels were averaged and standardized
scores of parental education were averaged with per capita income. Per capita income was
calculated by dividing family income by the number of individuals living in the household (Datta
& Meerman, 1980.) In the present sample, families’ per capita income for the past year ranged
from $625 to $50,000 (M = $11,608.68; SD = $8309.17). Although not included as an indicator
of SES in data analyses, 57.3% of children in the present sample were eligible for free or reduced
school lunch.

Teacher characteristics. At Wave 1 (W1), 126 teachers from over 80 public and private
elementary schools completed teacher questionnaires that assessed TCRQ and children’s
behavioral adjustment. At Wave 2 (W2), 150 teachers completed teacher questionnaires. At both
waves, teachers rated between one and nine students. The majority of teachers at W1 (n = 98,



80%) and W2 (n = 125, 83.3%) rated their relationship with a single student. Additional teacher
characteristics were not available at W1.

At W2', 68.1% of teachers were female. With regard to the highest level of education
completed, 8.7% of teachers reported receiving a Bachelor’s degree, 43.4% reported completing
some graduate work, 45.4% reported receiving a Master’s degree, and 2.0% reported receiving a
Doctorate degree. On average, teachers had 14.8 years of experience (SD = 9.38, range = 1 to 39
years). With regard to ethnicity, 45.9% identified as Caucasian, 42.3% identified as Asian, 4.6%
identified as Hispanic or Latino, 3.6% identified as African American, 0.5% identified as
American Indian or Alaskan Native, and 3.1% identified as Mixed Ethnicity.

Measures

To assess study constructs, this study employed a multiple reporter (i.e., parent, teacher,
and child) approach. With the exception of the demographic questionnaire, the Teacher
Relationship Inventory, and the adapted version of the Student-Teacher Relationship Scale
(STRS; Pianta, 2001; see Valiente et al., 2008), the measures included in the present study were
previously used with Chinese or Chinese American samples. In translating the demographic
questionnaire and the child-rated STRS, I followed the strategies recommended by Kim, Nair,
Knight, Roosa, and Updergraff (2009). For more information about the translation of the child-
rated STRS for use with the present sample, see Ly et al. (2012).

Demographic Questionnaire. Information regarding demographic characteristics and
migration history was obtained through a parent-completed questionnaire. This questionnaire
was adapted from a similar measure used in a large longitudinal study of Mexican American
immigrant families (Roosa, Liu, Torres, Gonzales, Knight, & Saenz, 2008). Parents responded to
questions about family income, household size, child gender, child generation status, child grade
level, employment status, highest level of education attained, and country of birth for themselves
and their partners (when applicable). Questionnaires were available in both English and Chinese.

Teacher Characteristics. Information regarding teacher characteristics was obtained
through teacher-completed questionnaires. Teacher characteristics are available for W2 only.
Teachers responded to demographic questions about gender, race, highest level of education
attained, and years of experience. Teachers’ educational attainment was scored as follows: (1)
Bachelor’s degree, (2) Some graduate work, (3) Master’s degree, and (4) Doctoral degree.
Teaching experience was scored as a continuous variable to reflect the numbers of years the
teacher had taught.

Behavior problems. Externalizing and internalizing problems were assessed using parent
and teacher reports on the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) and
the Teacher Report Form (TRF, Achenbach & Rescorla, 2001), respectively. The CBCL and
TRF include 118 items that describe a broad range of child behavioral and emotional problems.
The externalizing scale includes the aggressive and rule-breaking behaviors subscales. The
internalizing scale includes the anxious/depressed, withdrawn/depressed, and somatic complaints
subscales. For all items, parents and teachers reported on how well each item described the child
“currently or within the last 6 months” on a Likert-type scale ranging from (0) not true to (2)
very true or often true.

For the present study, parents completed the CBCL during a lab assessment and teachers
completed the TRF by mail. Previous research indicates that the CBCL and TRF have good test-

' The descriptive statistics on teacher characteristics were based on student-level data; some teachers were included
more than once in the analyses.



retest reliability and concurrent and predictive validity (Achenbach & West, 1991). Furthermore,
the CBCL and TRF have demonstrated good internal consistency in a previous study of Chinese
children in Hong Kong (Leung et al., 2006). In the present sample, the internal reliability
coefficients for externalizing problems were .85 and .87 on the CBCL and TRF, respectively. For
internalizing problems, the internal reliability coefficients were .85 and .82 on the CBCL and
TRF, respectively.

Teacher-rated TCRQ. Developed from the Network of Relationships Inventory (NRI;
Buhrmester & Furman, 1987), the Teacher Relationship Inventory (TRI; Hughes, Cavell, &
Willson, 2001) is a 22-item questionnaire measuring a teacher’s perceptions of relationship
quality with a specific student. For the present study, I used two subscales: (a) Conflict (6 items;
e.g., “This child and I often argue with each other”) and (b) Warmth (13 items; e.g., “I find [ am
able to nurture this child”). Teachers rated the items using a Likert-type scale ranging from (1)
not true at all to (5) very true.

As reported in Ly et al. (2012), confirmatory factor analyses using W1 data from the
present sample supported the original factor structure of the TRI in Chinese American children.
Similar results were also obtained with W2 data. Although the TRI has an Intimacy factor (3
items; e.g., “This child shares his or her private feelings with me”), I did not include this
subscale in the present study because preliminary analyses indicated that teacher-rated Intimacy
was mostly unrelated to children’s behavior problems. This is consistent with previous studies of
TCRQ, which question the validity of ambiguous dimensions, such as Dependency, in older
elementary and middle school-aged students (Ang, 2005; Durkin, 1995). The alpha reliabilities
for the teacher-rated Warmth composite were .94 at both W1 and W2, and the alphas for the
teacher-rated Conflict composites were .85 (W1) and .92 (W2).

Child-rated TCRQ. Children rated TCRQ with their current classroom teachers using an
adapted version of the Student—Teacher Relationship Scale (STRS; Pianta, 2001). The adapted
version of the STRS is an 18-item questionnaire that assesses the degree of closeness that
children perceive with teachers and renders one total composite score of Closeness (Valiente et
al., 2008). In the present study, children responded to the adapted STRS in their preferred
language (English, Cantonese Chinese, or Mandarin Cantonese). The majority of children in the
present sample (over 90% at both waves) completed the questionnaire in English, whereas a
small number of children completed the questionnaires in Mandarin or Cantonese Chinese. The
examiner read each item to the child and provided a visual aid indicating the Likert-type scale
ranging from (1) not at all to (3) a lot of the time. Children were asked to point to the scale to
indicate the extent to which they agreed with each statement. Sample items from the adapted
STRS include, “Does your teacher make you feel better if someone is bothering you?”, “Does
your teacher care about how you do in school?”, and “Does you teacher tell you you’re good at
doing things?”.

As reported in Ly et al. (2012), a confirmatory factor analysis using W1 data from the
present sample provided support for the one-factor structure of child-rated TCRQ. In W1
preliminary analyses, one item (“Does your teacher like other kids in your class better than
you?”’) did not load significantly on the latent factor. It is possible that (a) children had difficulty
responding to the negatively worded item or (b) they were unable to compare the quality of their
teacher—child relationship to that of their peers’. After dropping this item, the single-factor model
provided a good fit for the data. Similarly, the single-factor model fit well with W2 data, y* (df =
71, N=239)=100.60, p = .01, CFI = .966, SRMR = .042, RMSEA = .04. All of the model-
estimated loadings for the individual items were significant and in the positive direction with
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standardized loadings ranging from .39 to .73. Based on this result, a composite score of child-
rated Closeness was computed by averaging the corresponding item scores. The alpha
reliabilities for the 17-item scale in the present sample were .87 at W1 and .88 at W2.

Procedure

Recruitment. Recruitment criteria for the larger study are provided in Ly et al. (2012). In
brief, Chinese American immigrant families were recruited by using a variety of strategies,
including (a) on-site recruitment fairs at shopping centers and grocery stores within Asian and
Chinese American communities (63.6%), (b) distribution of flyers at public and private schools
with a large proportion of Asian American students (17.4%), and (c) referrals from community
organizations (e.g., afterschool programs, churches, nonprofit organizations) serving Chinese
Americans (19.0%).

Assessment. This study involved an initial assessment at W1 and a follow-up assessment
between 1.5 and two years later. At both waves, data were collected from parents
(questionnaires), teachers (questionnaires), and children (interviews and standardized
achievement testing). Trained bilingual undergraduate and/or graduate students conducted
assessments in the preferred language (English, Mandarin Chinese, or Cantonese Chinese) of
parents and children. Before conducting the assessment, examiners discussed the voluntary and
confidential nature of the study with parents and children, and parental consent and child assent
were obtained. Furthermore, examiners assured children that their teachers and parents would not
have access to their ratings. After completing the assessment, children were given two toys and
parents and teachers were paid for their participation. All procedures had been approved by the
Institutional Review Board at the authors’ institution.

Assessment. At each wave, children and parents participated in a 2.5-hour laboratory
assessment that included the measures described above plus additional tasks not included in the
present study. After the laboratory assessment and with parental permission, the research staff
contacted children’s classroom teachers to ask them to complete teacher questionnaires by mail.

Results

Descriptive statistics are presented in Table 1. Variables were screened for univariate
normality. Using West, Finch, and Curran’s (1995) cutoffs of 2 and 7 (absolute values) for high
skewness and high kurtosis, respectively, teacher-rated externalizing problems at both waves and
teacher-rated Conflict at W2 were positively skewed.

Correlations between Family Demographic Factors and Study Variables

To examine the associations between child and family demographic factors at W1 and
behavior problems and TCRQ at W1 and W2, zero-order correlations were computed. A
correlation matrix among all study covariates and variables is presented in Table 2. Consistent
with previous studies and with the exception of parent-rated externalizing problems at W2,
parents and teachers rated boys as higher in externalizing behaviors than girls across both
assessments. In addition, teachers rated their relationships with girls as higher in Warmth and
lower in Conflict compared to their relationships with boys. Child gender was unrelated to child-
rated Closeness at W1, but at W2, children’s ratings of Closeness were higher for girls than boys.
With the exception of the negative correlation between W1 child grade level and W2 teacher-
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rated Conflict, children’s generation status and grade level were largely unrelated to behavior
and TCRQ variables.

With regard to W1 family demographic factors and study variables, W1 maternal
education level was negatively correlated with W1 parent-rated internalizing problems.
Surprisingly, paternal education level and family per capita income at W1 were positively
correlated with teacher-rated externalizing problems and teacher-rated Conflict at W2. Based on
these patterns of correlations, gender, grade level, generation status, and family SES were
included as covariates in subsequent SEM analyses that were conducted to test this study’s
hypotheses.

Cross-Reporter Correlations on Ratings of TCRQ and Behavioral Problems

Given this study’s multiple informant assessment approach, it is important to address the
degree of association between ratings of behavior problems and TCRQ across reporters. With
regard to ratings of children’s behavior problems, the cross-sectional correlations between
parents’ and teachers’ reports of externalizing problems at both waves were positive and medium
in effect size. With regard to internalizing problems, the cross-sectional correlations between
parent- and teacher-rated internalizing problems at both waves were positive and small in effect
size. Although different measures were used to assess teacher- and child-rated TCRQ, I expected
to find positive correlations between child-rated Closeness and teacher-rated Warmth and
negative correlations between child-rated Closeness and teacher-rated Conflict at both waves.
Contrary to this expectation, at W1, child-rated Closeness was not significantly correlated with
teacher-rated Conflict or teacher-rated Warmth. However, children’s and teacher’s ratings of
TCRQ were small and significantly correlated in the expected directions at W2, such that child-
rated Closeness was negatively correlated with teacher-rated Conflict and positively correlated
with teacher-rated Warmth at W2.

Path Analysis: Testing the Bidirectional Relations between Behavioral Problems and
TCRQ

To test the hypothesized bidirectional relations between behavior problems and TCRQ, I
tested two autoregressive path analysis models, one for TCRQ and parent-rated children’s
behavior problems (Figure 1) and one for TCRQ and teacher-rated children’s behavior problems
(Figure 2). Because I hypothesized that the relations between behavior problems and TCRQ
would differ between parents’ and teachers’ ratings of behavior problems, I tested these
associations in two separate models. Both models included (a) autoregressive paths predicting
W2 behavior problems or TCRQ from the corresponding W1 variables; and (b) cross-time paths
from W1 behavior problems to W2 TCRQ and from W1 TCRQ to W2 behavior problems. Child
and family demographic variables (i.e., child gender, child generation status, child grade level,
and family SES) on all W2 behavior problem and TCRQ variables were covaried in the models.

Children were clustered into classes because some teachers (ns = 31 or 24.6% at W1, and
25 or 16.7% at W2) completed questionnaires for more than one child. I computed the intraclass
correlations (ICCs) by teacher for study variables, and the ICCs ranged from .04 to .20 for W1
teacher-rated variables and from .00 to .70 for W2 teacher-rated variables. However, all design
effects (i.e., [average cluster size — 1] x ICC) were less than 2. When the design effect is below
2, there is no advantage to using multilevel analyses and no danger of bias from more common
statistical procedures (Muthén & Satorra, 1995). Therefore, I tested my hypotheses using the
single level (rather than multilevel) path analysis approach.
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Because of the presence of nonnormal variables, the models were tested using maximum
likelihood estimation with robust standard errors (MLR) and mean-adjusted chi-square statistic
tests in Mplus 5.2 (Muthén & Muthén, 1998-2007). Additionally, following Cole and Maxwell’s
(2003) methods for controlling shared method variance, error variances rated by the same
reporter within and across time were allowed to be correlated if doing so significantly improved
the overall model fit (e.g., parents’ reports of behavior problems and child-rated TCRQ).

Based on Hu and Bentler’s (1999) cutoff criteria of comparative fit index (CFI) > .95,
standardized root-mean-square residual (SRMR) < .08, and a root-mean-square error of
approximation < .06, the model for parent-rated behavior problems (Figure 1) fit the data well,
¥ (df = 55, Ns = 205) = 406.098, p < .001, CFI = .985, SRMR = .036, and RMSEA = .037. All of
the autoregressive paths were significant and in the positive directions, suggesting that there is
cross-time consistency in parent-rated externalizing and internalizing problems and teacher- and
child-rated TCRQ. With regard to the effects of covariates, family SES at W1 was a significant
and positive predictor of child-rated Closeness at W2. Moreover, child gender significantly
predicted W2 TCRQ such that compared to boys, girls had higher ratings of teacher-rated
Warmth and child-rated Closeness and lower ratings of teacher-rated Conflict.

With regard to the cross-time relations between parent-rated behavior problems and
TCRQ (Figure 1), controlling for the effects of demographic variables and the autoregressive
paths, (a) W1 parent-rated internalizing problems significantly and negatively predicted W2
teacher-rated Warmth, (b) W1 teacher-rated Conflict significantly and positively predicted W2
parent-rated externalizing problems, and (c) W1 child-rated Closeness significantly and
positively predicted W2 parent-rated externalizing problems. Although not a part of this study’s
central research questions, significant cross-time relations were found between teacher-rated
Conflict and Warmth, teacher-rated Warmth and child-rated Closeness, and parent-rated
internalizing and externalizing problems. Specifically, W1 teacher-rated Conflict significantly
and negatively predicted W2 teacher-rated Warmth. Moreover, W1 teacher-rated Warmth
significantly and positively predicted W2 child-rated Closeness. In addition, W1 parent-rated
internalizing problems significantly and positively predicted W2 parent-rated externalizing
problems.

The bidirectional model for teacher-rated behavior problems also fit the data well (see
Figure 2), y *(df = 55, Ns = 251) = 450.132, p < .001, CFI = .958, SRMR = .053, and RMSEA =
.048. With the exception of the autoregressive path for teacher-rated externalizing problems
(which was not significant), all of the autoregressive paths were significant and in the positive
directions. The effects of covariates were similar to those in Figure 1: child gender significantly
predicted parent-rated behavior problems and TCRQ such that compared to boys, girls scored
higher on children’s ratings of Closeness and teachers’ ratings of Warmth, and lower on
teacher’s ratings of externalizing problems and Conflict. In addition, in the teacher-rated model
(Figure 2), child gender significantly predicted teacher’s ratings of internalizing problems, such
that boys were rated to have more internalizing problems than girls. Of note, I found two
significant cross-time associations between behavior problems and TCRQ. Specifically, W1
teacher-rated internalizing problems significantly and negatively predicted W2 teacher-rated
Conflict and W1 teacher-rated externalizing problems significantly and negatively predicted W2
child-rated Closeness, controlling for demographic variables and W1 TCRQ variables.

For the two path models described above, I also tested for moderation by child generation
status, family SES (categorized by a median-split on the continuous SES index), and child
gender. Using multiple-group path analysis, I tested whether the path coefficients differed
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significantly by groups by computing the chi-square difference statistic comparing the
constrained and the unconstrained models. There was no evidence of moderation by child
generation status or family SES. With regard to child gender, for both the parent- and teacher-
rated models, gender was not a significant moderator for cross time associations between
behavior problems and TCRQ. However, in the model using parents’ reports of children’s
behavior problems (Figure 1), I found that generation status significantly and negatively
predicted parent-rated externalizing behaviors in girls, but not boys. For the model using
teacher’s reports of children’s behavior problems (Figure 2), I found significant effects for W1
family SES positively predicting both W2 teacher-rated externalizing problems and W2 teacher-
rated Conflict for boys, but not for girls.

Discussion

To my knowledge, this is the first study to prospectively examine the bidirectional
associations between behavior problems and TCRQ in a sample of school-aged Chinese
American children in immigrant families. Results extend previous findings that children’s
development is shaped by transactional processes, as I found support for bidirectional
associations between children’s behavior problems and TCRQ, controlling for demographic
variables and baseline levels. The specific associations between behavior problems and TCRQ in
the present sample differed by category of behavior problems (externalizing vs. internalizing),
dimension of TCRQ (Conflict, Warmth, or Closeness), reporter of behavior problems (teacher
vs. parent), and reporter of TCRQ (teacher vs. child).

Behavior Problems as a Predictor of TCRQ

The design of the present study allowed me to examine the associations between behavior
problems and TCRQ by informant, category of behavior problems, and dimension of TCRQ,
while controlling for demographic variables and prior levels of TCRQ. Given that previous
research has primarily assessed these constructs concurrently (e.g., Baker et al., 2008; Buyse et
al., 2008; Murray & Zvoch, 2011), my prospective study provided a more stringent test of the
direction of effects, which could partially explain the relatively fewer number of significant
findings in the present study. First, the results of this study were inconsistent with previous
research and my hypothesis that children’s externalizing problems would negatively predict
teacher-rated TCRQ. On the other hand, as expected, W1 teacher-rated externalizing problems
were significantly and negatively associated with W2 child-rated Closeness, controlling for
demographic variables and prior levels of TCRQ. Thus, although children’s externalizing
problems, as rated by teachers, are not associated with subsequent teacher-rated TCRQ, they
modestly predict children’s perceptions of closeness in the teacher—child relationship over time.
Given that externalizing problems are generally low in samples of Chinese American youth
(Chang, Morrissey, & Koplewicz, 1995), this finding suggests that it is important for teachers to
provide higher levels of emotional support to Chinese American children with a history of
externalizing problems.

The associations observed between internalizing problems and TCRQ were mixed. First,
parents’ ratings of children’s internalizing problems prospectively and negatively predicted
teacher-rated Warmth. In contrast, an opposite pattern was found for teachers’ ratings of
children’s internalizing problems, such that teacher-rated internalizing problems prospectively
and negatively predicted teacher-rated Conflict. That is, and contrary to my hypotheses, when
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teachers rated children as higher in internalizing problems, these children tended to have less
conflict in their relationships with teachers over time. It is noteworthy that all of the children in
this study had different teachers at W1 and W2, so it is unlikely that the associations between
W1 teacher-rated behavior problems and W2 teacher-rated TCRQ were due to common reporter
effects. Although puzzling, such findings might be explainable, at least in part, by differences in
parents’ and teachers’ expectations of internalizing problems in this Chinese American sample of
children. Previous research suggests that teachers view Asian American students as “model
students,” who are respectful, quiet, introverted, and diligent (Chang & Demyan, 2007,
Schneider & Lee, 1990; Yamamoto & Li, 2012; see especially Chang & Sue, 2003). Thus, it is
possible that teachers’ ratings of internalizing problems reflected biases or stereotypes of Asian
American youth. In addition, given that internalizing problems are not outwardly disruptive in
nature, it is not surprising that teachers’ ratings of children’s internalizing problems would
predict lower levels of teacher-rated Conflict over time. Furthermore, it also common for
children with internalizing problems to develop increased social withdrawal and decreased
interest in engaging socially with others (Chen & Li, 2000; Harrington, 1993), potentially
explaining why parents’ ratings of internalizing problems at W1 also predicted lower levels of
teacher-rated Warmth at W2.

TCRQ as a Predictor of Behavior Problems

Based on the CSM perspective that TCRQ shapes children’s behavior and development,
my second hypothesis was that TCRQ would prospectively predict children’s behavior problems,
controlling for demographic variables and prior levels of behavior problems. In the teacher-rated
model (Figure 2), however, I was surprised to find that there were no significant cross-time
associations between W1 TCRQ variables and W2 teacher-rated behavior problems. In the
parent-rated model (Figure 1), teacher’s ratings of Conflict and children’s ratings of Closeness at
W1 predicted higher levels of parent-rated externalizing problems at W2. The finding that
teacher’s ratings of Conflict prospectively predicted parent-rated externalizing problems extends
previous research that was limited by same source reporter effects (e.g., Baker et al., 2008;
Buyse et al., 2008; Hamre & Pianta, 2001; Silver et al., 2005) and generalizes the association
between teacher-rated Conflict and subsequent externalizing problems to my sample of Chinese
American children in immigrant families.

On the other hand, the finding that W1 child-rated Closeness predicted W2 parent-rated
externalizing behaviors was unexpected. Although there is no straightforward explanation for
this finding, it is possible that children who perceive higher levels of support and responsiveness
from their teachers at W1 would expect higher levels of attention or care from their parents at
W2. Previous research suggests that teacher-rated TCRQ decreases as children move beyond the
early elementary school grades (Jerome et al., 2009). As children transition to later grades and
teachers place a greater emphasis on classroom instruction, children who are accustomed to
higher levels of closeness in the classroom might engage in increased externalizing, or negative
attention-seeking behaviors, at home.

Findings Related to Demographic Characteristics

It is important to note that demographic variables were largely unrelated to TCRQ and
children’s behavior problems. With the exception of the expected negative association between
family SES and child-rated Closeness, TCRQ and children’s behavior problems did not appear to
vary by family SES or generation status in this sample. This finding is consistent with the

15



achievement literature in Asian American immigrant youth, which suggests that risk factors,
such as low SES and poor student learning environments, do not affect the academic trajectories
of Asian immigrant children in the same manner as native-born youth (Chao, 2001; Chen &
Zhou, 2013; Han, 2008). Consistent with these findings, previous literature highlights the role of
culturally-specific protective factors, such as the maintenance of one’s heritage culture, high
family cohesiveness, or active coping patterns, in promoting the resiliency of Asian immigrant
youth (Zhou et al., 2013). At this time, more research is needed to identify the specific asset and
protective factors that might explain the weak associations between demographic variables and
behavior problems/TCRQ in Chinese American youth in immigrant families.

Furthermore, although there was no evidence of moderation of TCRQ-behavior problem
linkages by child gender, gender was a significant moderator of associations between
demographic variables and children’s behavior problems. Specifically, generation status was
negatively associated with parent-rated externalizing behaviors in girls, but not boys. Previous
research suggesting an “immigrant advantage” in which first-generation children present with
lower levels of academic and behavior problems (e.g., DeFeyter and Winsler, 2009; Palacios et
al., 2008; Le & Stockdale, 2011) has not examined gender as a moderator. Based on this study’s
results, it is possible that this phenomenon only applies to girls. In addition, W1 family SES
significantly and positively predicted W2 teacher-rated externalizing problems and W2 teacher-
rated Conflict for boys, but not for girls. Because boys are at increased risk for developing
externalizing behavior problems and are rated as having lower TCRQ (i.e., higher Conflict,
lower Warmth), the negative impact of low SES on children’s behavior and TCRQ may be
greater for boys compared to girls (Birch & Ladd, 1997; Zahn-Walxer, 2000). Given boys’
increased risk for academic and behavior problems, future research with immigrant populations
should explore the potential role of gender as a moderator between children’s demographic
characteristics and adjustment (Cooper & Farran, 1998; Silver et al., 2005; Zahn-Waxler, 2000).

Limitations

The results of this study should be interpreted in the context of its limitations. First, this
sample included children, families, and teachers from a major metropolitan area with a large
Chinese immigrant population. Although findings may not generalize to all Chinese Americans
and other Asian immigrant youth, the sample composition allowed for exploration of the unique
and bidirectional associations between behavior problems and TCRQ in this historically
understudied population. Results raise important research questions regarding the transactional
associations between TCRQ and behavior problems in a heterogeneous sample of Chinese
American children and families.

Second, this study’s measure of child-rated TCRQ assessed only the general construct of
overall TCRQ. Previous research suggests that there are both positive and negative dimensions
of child-rated TCRQ and when the same items are administered to both teachers and children,
children’s ratings of TCRQ are not redundant with teachers’ ratings (Li et al., 2011). To develop
a better understanding of the bidirectional associations between TCRQ and behavior,
investigators should also assess negative aspects of the teacher-child relationship from the child’s
perspective. Furthermore, future research would benefit from incorporating naturalistic
observational methods to capture a more complete picture of the reciprocal relations between
TCRQ and children’s behavior problems.

Third, I did not include a child self-report measure for children’s behavior problems.
Although self-reports of children’s behavior problems are difficult to obtain and are often
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incongruent with parents’ and teachers’ reports, previous studies suggest that evaluating
internalizing problems using children’s reports may provide a more comprehensive
understanding of children’s emotional functioning and internal states (Mesman & Koot, 2000;
Youngstrom & Strouthamer-Loeber, 2000). Consistent with this view, previous research has
shown that children’s reports of anxiety in the first grade are stable and predict adaptive
functioning in the fifth grade (Ialongo, Edelsohn, Werthamer-Larsson, Crockett, & Kellam,
1995). Furthermore, assessing children’s reports of behavior problems is also important because
these ratings are more likely to reflect behavior problems that occur across a variety of settings
and situations, such as at home, at school, and with peers (Lau, Garland, Yeh, McCabe, Wood,
& Hough, 2004).

Finally, the current study spanned 1.5 to two academic years at W2 follow-up, which
may be too narrow a window to detect developmental changes and the effects of children’s
behavior problems on TCRQ, and vice versa (Hughes et al., 2012; Malecki & Demaray, 2003).
Exploring relevant associations across elementary school to middle school, using at least three
waves of data, can provide a more stringent test of this study’s hypotheses.

Study Strengths and Implications for Practice

Despite these limitations, this study is significant in its use of multiple informants to
assess social processes and behavior problems, which (a) provides a more robust and valid
method of assessing social relationships and (b) reduces the likelihood of informant bias. Given
that the specific associations between category of behavior problems and dimension of TCRQ
varied across reporters (e.g., teacher-rated internalizing problems predicted lower levels of
teacher-rated Conflict, whereas parent-rated internalizing problems predicted lower levels of
teacher-rated Warmth; teacher-rated externalizing problems did not predict teacher-rated TCRQ,
whereas teacher-rated externalizing problems predicted child-rated Closeness), this study
highlights the importance of assessing both TCRQ and behavior problems using multiple
reporters.

In addition, the present study and its prospective design extended previous tests of
transactional models between behavior problems and TCRQ to Chinese American school-aged
children in immigrant families. Of note, these findings lend further support to the negative
impact of children’s behavior problems on both teacher- and child-rated TCRQ. Although
previous research suggests that externalizing problems are more strongly associated with poorer
school adjustment, including low TCRQ, these results indicate that internalizing problems are
stronger predictors of subsequent behavior problems and lower TCRQ in my sample of Chinese
American children in immigrant families. Findings thus underscore the vulnerability that Chinese
American children experience with regard to internalizing behavior problems.

The results may have several important implications for interventions targeting students
in Asian immigrant families, especially those from Chinese American backgrounds. First, our
findings highlight the importance of providing emotional and psychological support services to
Chinese American students with behavior problems, especially those with internalizing problems
that may not be recognized as signs of psychological distress in this population. Given that (a)
Asian American youth with internalizing problems are less likely to be identified and referred for
school-based mental health assessments and interventions and (b) Asian American families are
less likely to access and utilize mental health care services (Chang & Sue, 2003; Gudifio, Lau,
Yeh, McCabe, & Hough, 2009; Guo, Kataoka, Bear, & Lau, 2013; Huang et al., 2012), it is
important for practitioners to form partnerships with Asian communities to engage families in
psychological services for depressed and anxious youth. Previous research suggests that
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providing interventions within pediatric health and school settings could reduce stigma related to
mental health care access in this population (Huang et al., 2012).

Furthermore, the finding that teacher-rated Conflict and child-rated Closeness positively
predicted children’s externalizing problems suggests that it is important for administrators and
school psychologists to consider interventions at the teacher—child level. Specifically, it may well
be that it is more important for school-based interventions to reduce conflict between teachers
and children than to promote warmth and closeness within the teacher—child relationship.
Although few school-based interventions focus on strengthening TCRQ between teachers and
children, the limited research suggests that classroom-based interventions are effective at
decreasing children’s externalizing problems (Driscoll, Wang, Mashburn, & Pianta, 2011). For
example, Driscoll and Pianta (2010) demonstrated that children who engaged in 18 one-on-one
non-directive play sessions with their teachers had lower conduct problems compared to waitlist
control subjects. Because teachers’ views about students and their home cultures shape their
engagement with children (Lareau, 2003; Yamamoto & Li, 2012), it is also important for school-
based interventions to consider how teachers’ expectations regarding immigrant youth may
impact their interactions with students.

At this time, more research is needed to understand the underlying mechanisms between
internalizing behavior problems and TCRQ. Future studies examining the moderating effect of
TCRQ on the development of subsequent behavior problems in samples of Chinese immigrant
children with high levels of internalizing behavior problems is necessary. Although I did not
directly explore the protective role of high TCRQ on subsequent behavior problems, previous
research suggests that developing a close bond with teachers has a moderating effect on anxiety
and depressive symptoms related to peer victimization and parent-child conflict (O’Connor et al.,
2011; Wang, Brinkworth, & Eccles, 2013; Yeh et al., 2013). Given that high TCRQ has been
linked to improving children’s sense of school belonging and connection to the United States
society, it would be beneficial for schools to provide children from immigrant families, including
those from Chinese American backgrounds, with increased opportunities to develop supportive
relationships with their teachers (Trickett & Formoso, 2008; Yeh et al., 2013).

18



References

Achenbach, T. M., & Edelbrock, C. S. (1978). The classification of child psychopathology: A
review and analysis of empirical efforts. Psychological Bulletin, 85, 1275-1301.
doi:10.1037/0033-2909.85.6.1275

Achenbach, T. M., & McConaughy, S. H. (1987). Empirically based assessment of child and
adolescent psychopathology: Practical applications. Newbury Park, CA: Sage.

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA school-age forms &
profiles: Child Behavior Checklist for Ages 6—18, Teacher’s Report Form, & Youth Self-
Report. Burlington, VT: University of Vermont, Research Center for Children, Youth &
Families.

Aiken, L. S. & West, S. G. (1991). Multiple regression: Testing and interpreting interactions.
Newbury Park, CA: Sage.

Altbach, P. G. (1991). Introduction: The uses of a comparative perspective. In D. C. Smith (Ed.),
The Confucian continuum. New York, NY: Praeger.

Ang, R. P. (2005). Development and validation of the teacher—student relationship inventory
using exploratory and confirmatory factor analysis. The Journal of Experimental
Education, 74, 55-74. doi:10.3200/JEXE.74.1.55-74

Bae, S. W., & Brekke, J. (2003). The measurement of self-esteem among Korean Americans: A
cross-ethnic study. Cultural Diversity & Ethnic Minority Psychology, 9, 16-33.
doi:10.1037/1099-9809.9.1.16

Baker, J. A., Grant, S., & Morlock, L. (2008). The teacher—student relationship as a
developmental context for children with internalizing or externalizing behavior problems.
School Psychology Quarterly, 23, 3—15. doi:10.1037/1045-3830.23.1.3

Berry, D., & O’Connor, E. (2010). Behavioral risk, teacher—child relationships, and social skill
development across middle childhood: A child-by-environment analysis of change.
Journal of Applied Developmental Psychology, 31, 1-14.
doi:10.1016/j.appdev.2009.05.001

Birch, S. H., & Ladd, G. W. (1997). The teacher—child relationship and children’s early school
adjustment. Journal of School Psychology, 35, 61-79. doi:10.1016/S0022-
4405(96)00029-5

Brendgen, M., Boivin, M., Dionne, G., Barker, E. D., Vitaro, F., Girard, A., et al. (2011). Gene—
environment processes linking aggression, peer victimization, and the teacher—child
relationship. Child Development, 82, 2021-2036. doi:10.1111/1.1467-8624.2011.01644.x

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and
design. Cambridge, MA: Harvard University Press.

Brown, J. S., Meadows, S. O., & Elder, G. H. (2007). Race-ethnic inequality and psychological
distress: depressive symptoms from adolescence to young adulthood. Developmental
Psychology, 43,1295-1311. doi:10.1037/0012-1649.43.6.1295

Burchinal, M. R., Peisner-Feinberg, E., Pianta, R., & Howes, C. (2002). Development of
academic skills from preschool through second grade: Family and classroom predictors
of developmental trajectories. Journal of School Psychology, 40, 415-436.
doi:10.1016/S0022-4405(02)00107-3

Buhrmester, D., & Furman, W. (1987). The development of companionship and intimacy. Child
Development, 54, 1386—1399.

19



Buyse, E., Verschueren, K., Doumen, S., Van Damme, J., & Frederik, M. (2008). Classroom
problem behavior and teacher—child relationships in kindergarten: The moderating role of
classroom climate. Journal of School Psychology, 46, 367-391.
doi:10.1016/j.jsp.2007.06.009
Chang, D. F., & Demyan, A. L. (2007). Teachers' stereotypes of Asian, Black, and White
students. School Psychology Quarterly, 22, 91-114. doi:10.1037/1045-3830.22.2.91
Chang, L., Morrissey, R. F., & Koplewicz, H. S. (1995). Prevalence of psychiatric symptoms and
their relation to adjustment among Chinese-American youth. Journal of the American
Academy of Child & Adolescent Psychiatry, 34, 91-99. doi:10.1097/00004583-
199501000-00019
Chang, D. F., & Sue, S. (2003). The effects of race and problem type on teachers’ assessments of
student behavior. Journal of Consulting and Clinical Psychology, 71, 235-242.
doi:10.1037/0022-006X.71.2.235
Chao, R. K. (2001). Extending research on the consequences of parenting style for Chinese
Americans and European Americans. Child Development, 72, 1832—1843.
doi:10.1111/1467-8624.00381
Chen, S. H., & Zhou, Q. (2013) Poverty and academic achievement in Chinese American
children. Paper presented at the 2013 Annual Meeting, American Educational Research
Association, San Francisco.
Chen, X., & Li, B. =S. (2000). Depressed mood in Chinese children: Development significance
for social and school adjustment. International Journal of Behavioral Development, 24,
472-479. doi:10.1080/016502500750038026
Choi, Y., & Lahey, B. B. (2006). Testing the model minority stereotype: Youth behaviors across
racial and ethnic groups. The Social Service Review, 80, 419-452. doi:10.1086/505288
Chun, C., & Sue, S. (1998). Mental health issues concerning Asian Pacific American children. In
V. O. Pang & L- R. L., Cheng (Eds.), Struggling to be heard: The unmet needs of Asian
Pacific American children (pp. 75-88). Albany, NY: State University of New York Press.
Cole, D. A., & Maxwell, S. E. (2003). Testing mediation models with longitudinal data:
Questions and tips in the use of structural equation modeling. Journal of Abnormal
Psychology, 112, 558-577. doi:10.1037/0021-843X.112.4.558

Cooper, D. H., & Farran, D. C. (1988). Behavioral risk factors in kindergarten. Early Childhood
Research Quarterly, 3, 1-19. doi:10.1016/0885-2006(88)90026-9

Crosnoe, R., & Lopez Turley, R. N. (2011). K-12 educational outcomes of immigrant youth.
Immigrant Children, 21, 129—152. Retrieved from:
http://futureofchildren.org/futureofchildren/publications/docs/21_01 06.pdf

Datta, G., & Meerman, J. (1980). Household income or household income per capita in welfare

comparisons. Review of Income and Wealth, 26, 401-418. doi:10.1111/j.1475-
4991.1980.tb00175.x

DeFeyter, J. J., & Winsler, A. (2009). The early developmental competencies and school

readiness of low-income, immigrant children: Influences of generation, race/ethnicity, and
national origins. Early Childhood Research Quarterly, 24, 411-431.
doi:10.1016/j.ecresq.2009.07.004

De Los Reyes, A., & Kazdin, A. E. (2005). Informant discrepancies in the assessment of

childhood psychopathology: a critical review, theoretical framework, and
recommendations for further study. Psychological Bulletin, 131, 483-509.
doi:10.1037/0033-2909.131.4.483

20



Dishion, T. J., French, D. C., & Patterson, G. R. (1995). The development and ecology of
antisocial behavior. In D. Cicchetti & D. J. Cohen (Eds.) Developmental psychopathology:
Volume 2: Risk, disorders, and adaptation (pp. 421-471). New York, NY: Wiley & Sons.
Doyle, W. (1979). Making managerial decisions in classrooms. In D. L. Duke (E.), Classroom
Management. 78th Yearbook of the National Society for the Study of Education (pp. 42—
74). Chicago, IL: University of Chicago Press.
Driscoll, K. C., & Pianta, R. C. (2010). Banking Time in Head Start: Early efficacy of an
intervention designed to promote supportive teacher—child relationships. Early Education
& Development, 21, 38—64. doi:10.1080/10409280802657449

Driscoll, K. C., Wang, L., Mashburn, A. J., & Pianta, R. C. (2011). Fostering supportive teacher—
child relationships: Intervention implementation in a state-funded preschool program.
Early Education and Development, 22, 593—-619. doi:10.1080/10409289.2010.502015

Durkin, K. (1995). Developmental social psychology: From infancy to old age. Malden, MA:
Blackwell.

Fanti, K. A., & Henrich, C. C. (2010). Trajectories of pure and co-occurring internalizing and

externalizing problems from age 2 to age 12: Findings from the National Institute of
Child Health and Human Development Study of Early Child Care. Developmental
Psychology, 46, 1159—-1175. doi:10.1037/a0020659

Fry, P. S. (1983). Process measures of problem and non-problem children’s classroom
behaviour: The influence of teacher behaviour variables. British Journal of Educational
Psychology, 53, 79-88. doi:10.1111/1.2044-8279.1983.tb02537.x

Garcia Coll, C., & Szalacha, L. A. (2004). The multiple contexts of middle childhood. The

Future of Children, 14, 80-97. Retrieved from:
http://futureofchildren.org/futureofchildren/publications/docs/14 02 FullJournal.pdf#pag
e=79

Good, T. L., & Weinstein, R. S. (1986). Schools make a difference: Evidence, criticisms, and

new directions. American Psychologist, 41, 1090-1097. doi:10.1037/0003-
066X.41.10.1090

Greenberger, E. & Chen, C. (1996). Perceived family relationships and depressed mood in early

and late adolescence: A comparison of European and Asian Americans. Developmental
Psychology, 32, 707-716. doi:10.1037/0012-1649.32.4.707

Grossman, J. M., & Liang, B. (2008). Discrimination among Chinese American adolescents.
Journal of Applied Social Psychology, 31, 1553—1581. do0i:1007/s10964-007-9215-1

Gudino, O. G., Lau, A. S., Yeh, M., McCabe, K. M., & Hough, R. L. (2009). Understanding

racial/ethnic disparities in youth mental health services do disparities vary by problem
type? Journal of Emotional and Behavioral Disorders, 17, 3—16.
doi:10.1177/1063426608317710
Guo, S., Kataoka, S. H., Bear, L., & Lau, A. S. (2013). Differences in school-based referrals for
mental health care: Understanding racial/ethnic disparities between Asian American and
Latino youth. School Mental Health, 1-13. doi:10.1007/s12310-013-9108-2

Hamre, B. K., & Pianta, R. C. (2001). Early teacher—child relationships and the trajectory of
children’s school outcomes through eighth grade. Child Development, 72, 625—638.
doi:10.1111/1467-8624.00301

Hamre, B.K., Pianta, R. C., Downer, J. T., & Mashburn, A. J. (2008). Teacher’s perceptions of

conflict with young students: Looking beyond problem behaviors. Social Development,
17, 115-136. do0i:10.1111/j.1467-9507.2007.00418.x

21



Han, W. -J. (2008). The academic trajectories of children of immigrants and their school
environments. Developmental Psychology, 44, 1572—1590. doi:10.1037/a0013886

Harrington, R. (1993). Depressive disorder in childhood and adolescence. New York, NY:
Wiley.

Henricsson, L. & Rydell, A.M. (2004). Elementary school children with behavior problems:
Teacher—child relations and self-perception. A prospective study. Merrill-Palmer
Quarterly, 50, 111-138. doi:10.1353/mpq.2004.0012

Hernandez, D. J., & Cervantes, W. D. (2011). Children in immigrant families: Ensuring
opportunity for every child in America. New York, NY: The Foundation for Child
Development. Retrieved from http://fcd-us.org/sites/default/files/First%20Focus%20-
%20Children%20in%20Immigrant%20Families.pdf

Hinshaw, S. P. (2013). Developmental psychopathology as a scientific discipline. In T. P.
Beauchine & S. P. Hinshaw (Eds.), Child and adolescent psychopathology second
edition. Hoboken, NJ: Wiley & Sons.

Hoeffel, E. M., Rastogi, S., Kim, M. O., & Shahid, H. (2012). The Asian population: 2010.
(C2010BR-11). Washington, DC: United States Census Bureau. Retrieved from:
http://www.census.gov/prod/cen2010/briefs/c2010br-11.pdf

Hofstra, M. B., Van Der Ende, J., & Verhulst, F. C. (2002). Child and adolescent problems
predict DSM-1V disorders in adulthood: A 14-Year follow-up of a Dutch epidemiological
sample. Journal of the American Academy of Child & Adolescent Psychiatry, 41, 182—
189. doi:10.1097/00004583-200202000-00012

Hu, L.- T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 6,
1-55. doi:10.1080/10705519909540118

Huang, K- Y., Calzada, E., Cheng, S., & Brotman, L. M. (2012). Physical and mental health
disparities among young children of Asian immigrants. The Journal of Pediatrics, 160,
331-336. doi:10.1016/j.jpeds.2011.08.005

Hughes, J. N., Cavell, T. A, & Jackson, T. (1999). Influence of the teacher—student relationship
on childhood conduct problems: A prospective study. Journal of Clinical Child
Psychology, 28, 173—-84. d0i:10.1207/s15374424jccp2802_5

Hughes, J. N., Cavell, T. A, & Willson, V. (2001). Further support for the developmental
significance of the quality of the teacher—student relationship. Journal of School
Psychology, 39, 289-301. doi:10.1016/S0022-4405(01)00074-7

Hughes, J. N., Gleason, K., & Zhang, D. (2005). Relationships as predictors of teachers’
perceptions of academic competence in academically at-risk minority and majority first
grade students. Journal of School Psychology, 43, 303-320.
doi:10.1016/j.jsp.2005.07.001

Hughes, J. N., Wu, J -Y., Kwok, O., Villarreal, V., & Johnson, A. Y. (2012). Indirect effects of
child reports of teacher—student relationship on achievement. Journal of Educational
Psychology, 104, 350-365. doi:10.1037/a0026339

Humes, K. R., Jones, N. A., & Ramirez, R. R. (2011). Overview of race and Hispanic origin:
2010. 2010 Census Briefs. U.S. Department of Commerce Economics and Statistics
Administration, U.S. Census Bureau. Retrieved from:
http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf

22



Ialongo, N., Edelsohn, G., Werthamer-Larsson, L., Crockett, L., & Kellam, S. (1995). The
significance of self-reported anxious symptoms in first grade children: Prediction to
anxious symptoms and adaptive functioning in fifth grade. Journal of Child Psychology
and Psychiatry, 36, 427-437. doi:10.1111/j.1469-7610.1995.tb01300.x

Jerome, E. M., Hamre, B. K., & Pianta, R. C. (2009). Teacher—child relationships from
kindergarten to sixth grade: Early childhood predictors of teacher-perceived conflict and
closeness. Social Development, 18, 915-945. doi:10.1111/.1467-9507.2008.000508.x

Juang, L. P., Syed, M., & Takagi, M. (2007). Intergenerational discrepancies of parental control
among Chinese American families: Links to family conflict and adolescent depressive
symptoms. Journal of Adolescence, 30, 965-975. doi:10.1016/j.adolescence.2007.01.004

Kao, G. (1999). Psychological well-being and educational achievement among immigrant youth.
In D. J. Hernandez (Ed.), Children of immigrants: Health, adjustment, and public
assistance (pp. 410-477). Washington, DC: National Academy Press.

Kao, G. & Tienda, M. (1995). Optimism and achievement: The educational performance of
immigrant youth. Social Science Quarterly, 76, 1-19.

Kaplan, B., Crawford, S., Cantell, M., Kooistra, L., & Dewey, D. (2006). Comorbidity, co-
occurrence, continuum: What’s in a name? Child, Care, Health, and Development, 32,
613-756. doi:10.1111/5.1365-2214.2006.00689.x

Keenan, K., & Shaw, D., Delliquadri, E., Giovannelli, J., & Walsh, B. (1998). Evidence for the
continuity of early problem behaviors: Application of a developmental model. Journal of
Abnormal Child Psychology, 26, 441-454. do0i:10.1037/0033-2909.121.1.95

Kim, S. Y., Nair, R., Knight, G. P., Roosa, M. W., & Updegraff, K. A. (2009). Measurement
equivalence of neighborhood quality measures for European American and Mexican
American families. Journal of Community Psychology, 37, 1-20. doi:10.1002/jcop.20257

Ladd, G. W., Birch, S. H., & Buhs, E. S. (1999). Children’s social and scholastic lives in
kindergarten: Related spheres of influence? Child Development, 70, 1373—-1400.
doi:10.1111/1467-8624.00101

Ladd, G. W., & Burgess, K. B. (1999). Charting the relational trajectories of aggressive,
withdrawn, and aggressive/withdrawn children during early grade school. Child
Development, 70, 910-959. do0i:10.1111/1467-8624.00066

LaPointe, J. M. (2003). Teacher—student conflict and misbehavior: Toward a model of the
extended symmetrical escalation. Journal of Classroom Interaction, 38, 11-19.

Lareau A. (2003). Unequal childhoods: Class, race and family life. Berkeley, CA: University of
California Press.

Lau, A. S., Garland, A. F., Yeh, M., Mccabe, K. M., Wood, P. A., & Hough, R. L. (2004).
Race/ethnicity and inter-informant agreement in assessing adolescent psychopathology.
Journal of Emotional and Behavioral Disorders, 12, 145-156.
doi:10.1177/10634266040120030201

Le, T. N., & Stockdale, G. D. (2011). Influence of generational status on developmental
trajectories of delinquency for Asian, African American, Hispanic, and White youth.
Asian American Journal of Psychology, 2, 306-315. doi: 10.1037/a0025795

Leflot, G., van Lier, P. A. C., Verschueren, K., Onghena, P., & Colpin, H. (2011). Transactional
associations among teacher support, peer social preference, and child externalizing
behavior: A four-wave longitudinal study. Journal of Clinical Child & Adolescent
Psychology, 40, 87-99. doi:10.1080/15374416.2011.533409

23



Leung, P. W. L., Kwong, S. L., Tang, C. P., Ho, T. P., Hung, S. F., Lee, C. C., et al. (2006).
Test—retest reliability and criterion validity of the Chinese version of CBCL, TRF, and
YSR. Journal of Child Psychology and Psychiatry, 47, 970-973. doi:10.1111/j.1469-
7610.2005.01570.x

Li, Y., Hughes, J. N., Kwok, O. -M., & Hsu, H. -Y. (2012). Evidence of convergent and
discriminant validity of child, teacher, and peer reports of teacher—student support.
Psychological Assessment, 24, 54—65. d0i:10.1037/a0024481

Ly, J., Zhou, Q., Chu, K., & Chen, S. H. (2012). Teacher—child relationship quality and academic
achievement of Chinese American children in immigrant families. Journal of School
Psychology, 50, 535-553. doi:10.1016/.jsp.2012.03.003

Malecki, C. K., & Demaray, M. K. (2003). What type of support do they need? Investigating
student adjustment as related to emotional, informational, appraisal, and instrumental
support. School Psychology Quarterly, 18,231-252. doi: 10.1521/scpq.18.3.231.22576

Mantzicopoulos, P. (2005). Conflictual relationships between kindergarten children and their
teachers: Associations with child and classroom context variables. Journal of School
Psychology, 43, 425-442. doi:10.1016/j.jsp.2005.09.004

Meehan, B. T., Hughes, J. N., & Cavell, T. A. (2003). Teacher—student relationships as
compensatory resources for aggressive children. Child Development, 74, 1145-1157.
doi:10.1111/1467-8624.00598

Mesman, J., & Koot, H. M. (2000). Child-reported depression and anxiety in preadolescence: I.
Associations with parent-and teacher-reported problems. Journal of the American
Academy of Child & Adolescent Psychiatry, 39, 1371-1378. doi:10.1097/00004583-
200011000-00011

Murray, C., & Murray, K. M. (2004). Child level correlates of teacher-student relationships: An
examination of demographic characteristics, academic orientations, and behavioral
orientations. Psychology in the Schools, 41, 751-762. doi:10.1002/pits.20015

Murray, C., Murray, K. M., & Waas, G. A. (2008). Child and teacher reports of teacher—student
relationships: Concordance of perspectives and associations with school adjustment in
urban kindergarten classrooms. Journal of Applied Developmental Psychology, 29, 49—
61. doi:10.1016/j.appdev.2007.10.006

Murray, C., & Zvoch, K. (2011). Teacher—student relationships among behaviorally at-risk
African American youth from low-income backgrounds: Student perceptions, teacher
perceptions, and socioemotional adjustment correlates. Journal of Emotional and
Behavioral Disorders, 19, 41-54. d0i:10.1177/1063426609353607

Muthén, L. K., & Muthén, B. O. (1998-2006). Mplus: Statistical Analyses with Latent Variable.
User’s Guide. Los Angeles, CA: Muthén & Muthén.

Muthen, B., & Satorra, A. (1995). Complex sample data in structural equation modeling. In P. V.
Marsden (Ed.), Sociological methodology (pp. 267-316). Oxford, UK: Clarendon.

Nurmi, J. -E. (2012). Students’ characteristics and teacher—child relationships in instruction: A
meta-analysis. Educational Research Review, 7, 177-197.
doi:10.1016/j.edurev.2012.03.001

O’Connor, E. (2010). Teacher—child relationships as dynamic systems. Journal of School
Psychology, 48, 187-218. doi:10.1016/j.jsp.2010.01.001

O’Connor, E., Dearing, E., & Collins, B. A. (2011). Teacher—child relationship and behavior
problem trajectories in elementary school. American Educational Research Journal, 48,
120-162. do0i:10.3102/0002831210365008

24



Palacios, N., Guttmannova, K., & Chase-Lansdale, P. L. (2008). Early reading achievement of
children in immigrant families: Is there an immigrant paradox? Developmental
Psychology, 44, 1381-1395. doi:10.1037/a0012863

Palermo, F., Hanish, L. D., Martin, C. L., Fabes, R. A., & Reiser, M. (2007). Preschoolers’
academic readiness: What role does the teacher—child relationship play? Early Childhood
Research Quarterly, 22, 407-422. doi:10.1016/j.ecresq.2007.04.002

Peguero, A. A., & Bondy, J. M. (2011). Immigration and students’ relationship with teachers.
Education and Urban Society, 43, 165—183. doi:10.1177/001324510380233

Perreira, K. M., & Ornelas, 1. J. (2011). The physical and psychological well-being of immigrant
children. The Future of Children, 21, 195-218. Retrieved from
http://muse.jhu.edu/journals/future_of children/v021/21.1.perreira.pdf

Pianta, R. C. (1992). Beyond the parent: The role of other adults in children’s live: New
directions for child development. San Francisco, CA: Jossey-Bass.

Pianta, R. C. (1999). Enhancing relationships between children and teachers. Washington, DC:
American Psychological Association.

Pianta, R. C. (2001). Student—teacher relationship scale. Odessa, FL: Psychological Assessment
Resources.

Pianta, R. C., Hamre, B. K., Stuhlman, M. (2003). Relationships between teachers and children.
In W. Reynolds & G. Miller (Eds.), Handbook of psychology (Vol. 7) Educational
psychology (pp. 199-234). Hoboken, NJ: John Wiley & Sons.

Pianta, R. C., La Paro, K. M., Payne, C., Cox, M. J., & Bradley, R. (2002). The relation of
kindergarten classroom environment to teacher, family, and school characteristics and
child outcomes. The Elementary School Journal, 102, 225-240. doi:10.1086/499701

Pianta, R.C., Nimetz, S. L., & Bennett, E. (1997). Mother—child relationships, teacher—child
relationships and adjustment in preschool and kindergarten. Early Childhood Research
Quarterly, 12, 263-280. doi:10.1016/S0885-2006(97)90003-X

Pianta, R. C., & Steinberg, M.S. (1992). Teacher—child relationships and the process of adjusting
to school. New Directions for Child Development, 57, 61-80. doi:
10.1002/¢d.23219925706

Pianta, R. C., & Stuhlman, M. W. (2004). Teacher-child relationships and children’s success in
the first years of school. School Psychology Review, 33, 444—458.

Pianta, R. C., & Walsh, D. J. (1996). High-risk children in schools: Constructing sustaining
relationships. New York: NY: Routledge.

Polo, A., & Lépez, S. (2009). Culture, context, and the internalizing distress of Mexican
American youth. Journal of Clinical Child & Adolescent Psychology, 38, 273-295.
doi:10.1080/15374410802698370

Portes, A., & Rumbaut, R. G. (2001). Legacies: The story of the second generation. Berkeley,
CA: University of California Press. doi:10.1080/15374410802698370

Qin, D. B., & Han, E. —-J. (2011). The achievement/adjustment paradox: Understanding the
psychosocial struggles of Asian American children and adolescents. In S. S. Chuang and
R. P. Moreno (Eds.), Immigrant children: Change, adaptation, and cultural
transformation. (pp. 51-74). Lanham, MD: Lexington Books.

Qin, D. B., Way, N., & Mukherjee, P. (2008). The other side of the model minority story: The
familial and peer challenges faced by Chinese American adolescents. Youth & Society,
39, 480-506. doi:10.1177/0044118X08314233

25



Qin, D. B., Way, N., & Rana, M. (2008). The “model minority” and their discontent: Examining
peer discrimination and harassment of Chinese American immigrant youth. In H.
Yoshikawa & N. Way (Eds.) Beyond the family: Contexts of immigrant children’s
development: New direction for child and adolescent development (pp. 27—42). Davers,
MA: Wiley Periodicals.

Rey, R. B., Smith, A. L., Yoon, J., Somers, C., & Barnett, D. (2007). Relationships between
teachers and urban African American children: The role of informant. School Psychology
International, 28, 346-364. doi:10.1177/0143034307078545

Rhee, S., Chang, J., & Rhee, J. (2003). Acculturation, communication patterns, and self-esteem
among Asian and Caucasian American adolescents. Adolescence, 38, 749-768.

Rimm-Kaufman, S. E., Early, D. M., Cox, M. J., Saluja, G., Pianta, R. C., Bradley, R. H., et al.
(2002). Early behavioral attributes and teachers’ sensitivity as predictors of competent
behavior in the kindergarten classroom. Journal of Applied Developmental Psychology,
23, 451-470. doi:10.1016/S0193-3973(02)00128-4

Robins, L. N., & Regier, D. A. (1991). Psychiatric disorders in America: the epidemiologic
catchment area study. Don Mills, Ontario: Free Press.

Roosa, M. W, Liu, F., Torres, M., Gonzales, N., Knight, G., & Saenz, D. (2008). Sampling and
recruitment in studies of cultural influences on adjustment: A case study with Mexican
Americans. Journal of Family Psychology, 22,293-302. doi:10.1037/0893-
3200.22.2.293

Rosenbloom, S. R., & Way, N. (2004). Experiences of discrimination among African American,
Asian American, and Latino adolescents in an urban high school. Youth & Society, 35,
420-451. doi:10.1177/0044118X03261479

Rumbaut, R. G. (2000). Passages to adulthood: The adaptation of children of immigrants in

Southern California. In D. J. Hernandez (Ed.), Children of immigrants: Health, adjustment
and public assistance (pp. 478 — 535). Washington, DC: National Academy Press.

Sabol, T. J., & Pianta, P. C. (2012). Recent trends in research on teacher—child relationships.
Attachment and Human Development, 14, 213-231. do0i:10.1080/14616734.2012.672262
Schneider, B., & Lee, Y. (1990). A model for academic success: The school and home
environment of East Asian students. Anthropology & Education Quarterly, 21, 358-377.

Shavers, V. L. (2007). Measurement of socioeconomic status in health disparities research.
Journal of the National Medical Association, 99, 1013-1023.

Silver, R. B., Measelle, J. R., Armstrong, J. M., & Essex, M. J. (2005). Trajectories of classroom
externalizing behavior: Contributions of child characteristics, family characteristics, and
the teacher—child relationship during the school transition. Journal of School Psychology,
43, 39-60. doi:10.1016/j.jsp.2004.11.003

Song, S. J., Ziegler, R., Arsenault, L., Fried, L. E., & Hacker, K. (2011). Asian student
depression in American high schools differences in risk factors. The Journal of School
Nursing, 27, 455-462. doi:10.1177/1059840511418670

Spilt, J. L., & Koomen, H. M. Y. (2009). Widening the view on teacher—child relationships:
Teachers’ narratives concerning disruptive versus non-disruptive children. School
Psychology Review, 38, 86—101.

Stevenson, H., & Stigler, J. (1992). The learning gap: Why our schools are failing and what we
can learn from Japanese and Chinese education. New York, NY: Simon and Schuster.

Suérez-Orozco, C., Suarez-Orozco, M. M. (2001). Children of immigration. Cambridge, MA:
Harvard University Press.

26



Suérez-Orozco, C., Suarez-Orozco, M. M., & Todorova, 1. (2008). Learning a new land:
Immigrant students in American society. Cambridge, MA: Harvard University Press.

Sue, S., Sue, D. W., Sue, L., & Takeuchi, D. T. (1995). Psychopathology among Asian
Americans: A model minority? Cultural Diversity and Mental Health, 1,39-51.
doi:10.1037/1099-9809.1.1.39

Takeuchi, D. T., Zane, N., Hong, S., Chae, D. H., Gong, F., Gee, G. C., et al. (2007).
Immigration-related factors and mental disorders among Asian Americans. American
Journal of Public Health, 97, 84-90. doi: 10.2105/AJPH.2006.088401

Thijs, J., & Koomen, H. M. (2009). Toward a further understanding of teachers’ reports of early
teacher—child relationships: Examining the roles of behavior appraisals and attributions.
Early Childhood Research Quarterly, 24, 186—197. doi:10.1016/j.ecresq.2009.03.001

Thijs, J., Westhof, S. & Koomen, H. (2012). Ethnic incongruence and the student-teacher
relationship: the perspective of ethnic majority teachers. Journal of School Psychology,
50, 257-273. doi:10.1016/j.jsp.2011.09.004

Trickett, E. J., & Formoso, D. (2008). The acculturative environment of schools and the school
counselor: Goals and roles that create a supportive context for immigrant adolescents. In
H. L. K. Coleman & C. J. Yeh (Eds.), Handbook of school counseling (pp. 79-94).
Mahwah, NJ: Erlbaum.

United States Department of Education (2003). Twenty-fifth annual report to congress on the
implementation of the Individuals with Disabilities Education Act. Washington, D.C.:
U.S. Department of Education. Retrieved from:
http://www2.ed.gov/about/reports/annual/osep/2003/25th-vol-2.pdf

Valeski, T. N., & Stipek, D. (2001). Young children’s feelings about school. Child Development,
73, 1198-2013. doi:10.1111/1467-8624.00342

Valiente, C., Lemery-Chalfant, K. S., Swanson, J., & Reiser, M. (2008). Prediction of children’s
academic competence from their effortful control, relationships, and classroom
participation. Journal of Educational Psychology, 100, 67-77. doi:10.1037/0022-
0663.100.1.67

Vega, W. A., Khoury, E. L., Zimmerman, R. S., & Gil, A. G. (1995). Cultural conflicts and
problem behaviors of Latino adolescents in home and school environments. Journal of
Community Psychology, 23, 167-179.

Wang, M. T., Brinkworth, M., & Eccles, J. (2013). Moderating effects of teacher—student
relationship in adolescent trajectories of emotional and behavioral adjustment.
Developmental Psychology, 49, 690-705. doi:10.1037/a0027916

Watanabe, A. (1998). Asian American and Pacific Islander American families with disabilities.
In V. O. Pang & L. Cheng (Eds.), Struggling to be heard: The unmet needs of Asian
Pacific American children (pp. 151-163). Albany, NY: State University of New York
Press.

Wehlage, G. G., Rutter, R. A., Smith,G.A., Lesko, N.,&Fernandez, R. R. (1989). Reducing the
risk: Schools as communities of support. London: The Falmer Press.

West, S. G., Finch, J. F., & Curran, P. J. (1995). Structural equation models with nonnormal
variables: Problems and remedies. In R. H. Hoyle (Ed.), Structural equation modeling:
Concepts, issues, and applications (pp. 56—75). Thousand Oaks, CA: Sage.

27



Xu, Y. (2010). Preparing young children for schools in China: Critical transitions for Chinese
children. In D. M. Laverick & M. R. Jalongo (Eds.), Transitions to early care and
education: International perspectives on making schools ready for young children. (pp.
149-161.) New York: Springer. doi:10.1007/978-94-007-0573-9 13

Yamamoto, Y., & Li, J. (2012). Quiet in the eye of the beholder: Teacher perceptions of Asian
immigrant children. In C. Garcia Coll (Ed.): The impact of immigrant on children’s
development. (pp. 1-16). Berkeley, CA: Karger. doi:10.1159/000331021.

Yeh, C. J. (2003). Age, acculturation, cultural adjustment, and mental health symptoms of
Chinese, Korean, and Japanese immigrant youths. Cultural Diversity and Ethnic Minority
Psychology, 9, 34—48. doi:10.1037/1099-9809.9.1.34

Yeh, C.J, Liao, H.-Y., Ma, P.-W. W., Shea, M., Okubo, Y., Kim, A. B., & Atkins, M. S..
(2013). Ecological risk and protective factors of depressive and anxiety symptoms among
low-income, Chinese immigrant youth. Asian American Journal of Psychology. Advance
online publication. doi:10.1037/a0034105

Yiu, H. L. (2013). The influence of student—teacher racial match on student—teacher closeness: A
focus on Asian and Asian American students. Asian American Journal of Psychology, 4,
126-135. doi:10.1037/a0027785

Youngstrom, E., Loeber, R., & Stouthamer-Loeber, M. (2000). Patterns and correlates of
agreement between parent, teacher, and male adolescent ratings of externalizing and
internalizing problems. Journal of Consulting and Clinical Psychology, 68, 1038—1050.
doi: 10.1037/0022-006X.68.6.1038

Zahn-Waxler, C., Klimes-Dougan, B., & Slattery, M. J. (2000). Internalizing problems of
childhood and adolescence: Prospects, pitfalls, and progress in understanding the
development of anxiety and depression. Development and psychopathology, 12, 443-466.

Zhou, M. (1997). Growing up American: The challenge confronting immigrant children and
children of immigrants. Annual Review of Sociology, 23, 63-95.
doi:10.1146/annurev.soc.23.1.63

Zhou, Q., Tao, A., Chen, S. H., Main, A., Lee, E., Ly, J., ... & Li, X. (2012). Asset and protective
factors for Asian American children’s mental health adjustment. Child Development
Perspectives, 6,312-319. doi:10.1111/5.1750-8606.2012.00251.x

Zimmerman, M. A., & Arunkumar, R. (1994). Resiliency research: Implications for schools and
policy. Social Policy Report, 8. Ann Arbor: MI: Society for Research in Child
Development

28



-uoda1 priyo = O 910dar 10yoed) = I, ‘Ayjenb digsuoneyar piiyo—1oyoed) = OYDL ‘UONBIAID PIEPUE)S = (7S ION

80°0- 10" 0¥°0 91°C 6€C I1°0- 0¢°0- Seo0 9T¢ 96T (D) ssauasor) OUDL
980~ 0°'1- Lo or'y 60T 96°0- ell- 0L°0 LTY 90¢ (1) purepy OMDL
91°0- LLO 88°0 96°1 30T 6L°0- 6¥°0 00°1 (494 ¥0T (1) Aorumur OMDL
S09 Iv'C 860 ee'l 60T (483 6’1 0L°0 871 90¢ (1) w13uod OMDL
69°¢ S6'1 8Y'Y LeE 81T e 0L'T 0ey 69°¢ y1C (1) swepqoid Surzijeusajuy
8¢9 16°¢C L9°¢ €61 Q1T €9 8¢ 6C’Y 174 v1C (1) swojqo1q Surzijeuraixyg
9¢’¢ 691 0cy 89°¢ HT 66t ¥8'1 9% L6t €ST (d) sworqoid Suizijeuruy
8¢ 09°1 00°¢S 0svy S« 090 0Tl 60°S (420 % €ST (d) swoqoid Suizijeuralxq
SISO  SSOUMIYS as UBIIA N SISOHNY]  SSOUMIYS as UBOIA N
T OABM [ 9ABM JlqeLe A

7 20D pUp [ 24D [ 1D S2]GDLIDA QY.L PUb Swa]qoad 401avyaq 10f S21IS1IDIS 2411d1LIISI(T

‘T 9IqeL

29



100°
>d ‘10°>d_ ‘o >d ‘opeid pi¢ = ¢ ‘opeid pug = g ‘0peId IS| = () St popOd SI 9PEID) , [UONBIAUIT PUZ = | ‘UONLISUST IS = () SB PAPOO SI Snje)s

uoneIduen) , :sL0q = | ‘SIS = () S popod s1 1puds piy) , Hodar juered = d ‘Modar piys = “Modar 1oyoea) = J, '$SAULSO[O = FSOTD YIuIem
= NAVM 21Juod = INOD ‘swojqoid Surzijeuwrojur = N ‘swa[qold Surzijeuiaixa = [ X 9GS 01 6] WOl pasuel SUOIe[o.LI0d Y} 10J SU Y] 2JON

30

Ir- L0 0~ 60~ L0~ 90'- 10~ 60 LT (D) TM-FSOTD 0T
0’ ST €0’ $0"- €0’ 20°- 60'- 10 L0~ (D) TM-FSOTD 61
LS - 00 €0~ 11 LO 90 60 % (1) TM-INIVM 81
(T bl pi- 00’ ) 10™- 00’ SO’ LET- (L) TA-INIVM LT
Ll 4 0T 8U LT T o1 60’ L€ (L) TM-ANOD 91
LT LT or L0’ S0} 90° 00’ €0"- LT (L) TM-ANOD ‘ST
LLE 80° I 90° S0 v0° 60’ 60° 60° (L) TM-LNI ¥1
or ST LT 0 0 00’ 90’ 18 €0'- (L) TAA-INI €1
LT 59 ,..6€ 00’ 60 20~ 10° 1) 00’ (d) TM-INI TT
48 LI .89 LO- LO- Ra 10° 10™- 0™~ (d) TM-INI 11
- O 2 0E LT 48 L0’ 10~ 60’ L€ (L) TM-1Xd 01
0T 4 €0’ 10°- 0™~ L0’ 10 nis (L) TM-LXd 6
- LS 10™- LO- €0'- 80 80~ I (d) TM-IXd '8
- 80'- 0™~ 80'- S0~ 80" R4S (D TA-IXT L
- 98 eSS 90 VT 0 dwoou epded 14 9
- 38 00’ JU 10™- uoneonpo s Joyie] g
-- [0°- 1T 0'- uoneonpa S YO  {
- (40} J- ,opeIn ¢
-- 90°- STIEIS UonRIUeD T
- AOPUID PIIYD 1

01 8 L 9 S 4 € [4 ! JlqeLIB A

"S2]GDLIDA SUOWD SUOD]ILLOD AIPL0-0.497 T JqBL



>d

sk

uoneIduan) , :sL0q = | ‘SIS = () Se pApo9 sI 1puds pIy) ,, “Hodar juared =  ‘Modax piyo = “Modar 1oyoea) = J, 'SSAULSO[O = FSOTD ‘YIuIem
= INAVM P1Juod = INOD ‘swojqoad Suizijeuwrojur = N ‘Swo[qold Surzijeuiaixe = [ XH 957 01 6] WOoIJ paguel SUONB[OLIOD Y) JOJ SU Y], dJON

100°

10°>d ‘60 >d ‘opeid pi¢ = ¢ ‘opeIs pug = ¢ ‘opeIs IS = () S PPOJ SI 9PEID) , [UONBIAUIT PUT = | ‘UONLISUST ST = () SB PAPOO SI Snje)s

ST

skkok

80°

9T
I

Kok

LT~ T w0
20" 01" 10

05~ L6E 8T

s skosk £

Ci- 70
s 80

- 10°

£

%

50"
10°
LT+
**‘—N.I
20~
60
**cm.

*

[41)
10’
80
LO™~
I
4}
154

B

LT

sk

w0
10°

**@M -
10°
10°
€0
b

ST

sfekok

***om-

(D) TM-ISOT1D 0T
(D) TM-SOTD 61
(1) TM-INIVM “81
(1) TA-INIVM LT
(1) 2TM-ANOD 91
(1) TM-ANOD ST
(1) TM-INI +1

(1) TM-LNI ‘€1

(d) TM-INI ‘21

(d) TM-INIT1

(1) TM-LXd 01

(L) TM-1X4d

(d) zm-1Xd

(@ tM-IXd
Jwoou] e)ded 194
uoneonpa s Jayie
uornedINpa S IOYION
,3peIn

STIBIS UOnRIdUSD

OPUSD PIIYD

o

a8 o

0¢

6l

!

L1

91 9! 14!

el

4!

11

dqeLIeA

(ponuguo)) T 91qe],

31



91

sk L€

xx[C

#xxS5S

. 100" S d “sesex 107> d 45 'S0 > d 4 "TONCM = TM ‘[ 9ABM = [ M "Umoys are syjed juesyugis AuQ
S1Ua10133209 red are s1oquinN OYDL pue swo[qord 101aBYdq pajel-judred udomiIdq SUOTIBIDOSSE [BUONJOAIIPIq SUnorpald [opoN ‘[ 24n31]

SSOUS0[D)
Parel-pIlyd M

aae
PAJRI-IOYOBO], TM

wIguoy
PIIBI-IYOBIT TAA

S4s
Arue ] |

ape1n
PIUD IM

SNJe)S UOIIBISUID)
PIYD IM

Iapuan
PINUD IM

s

/

sk [ O™

SSQUISO[D
PareI-pIIyd ITM

#x09°

*€C™

€Y

HuIIe p\
pajeI-IoUOL L, [ M

wIuoy
PajeI-IaY0Ba T T A

*Cl

Swo[qold SUIZI[euIu] r
pajeI-uAIRd TAA

Swa[qoId

#%xCC

Swo[qold FUIZI[BUIoIu]

pajer-jualed [ M\

Suizifeuro)xy
pajeI-juaIed A\

k0P

swa[qoid
Surzijeura)xyg
pojeI-juared M

#%%89’

32



100" S ‘e ‘10 > gese SO >d 5 "TIABM = TM ‘] 2ABA = [ A\ "Umoys a1e syjed juedj1udis A[uQ ‘SJuaIdLJo0d
yred a1e szoquiny ‘OYDL pue swajqoid J01ABYaq PoIeI-Iayord) U2am)aq SUOIIBIO0SSE [BUOIN}0IIpIq Sunoipald [pojN 7 a4ndi]

SSQUASO[D)
PIIBI-PIIYD TA

yrune g\
PoIBI-IoUOBI T, TA

wIguoen
PAIBI-IOYOBI ] TM

[ s

sk CL \'

swo[qoid Surzijeurajuy
POJeI-1OYOBI L TA

SAS opein SNJB}S UONEIUID) 19pusD

Awed 1m PIIUD M PIIUD TA PINYD TM

#5x0C"
wxx€C "
SSOUDSO[D)
oYRI-pII
wxx0T" PArel-pIIyd IM
%%V
n4s

e

#8[ POIRI-IOYOBI T, T M
#9107 wxxlC

x aO.—__..._.r—CC

#0t POIRI-IOYOBIL, [ M

%01~

#5%x9€

RS

SwA[qoIJ
Suizieu1oyxyg
PaleI-IoYIBI ], TM

sxL€

swo[qoid Suizijeursjug
PAJRI-IOYIBIL, [ M

Swa[qoId
Suizieuryxyg
POJeI-10YOBIL | A

xxCS ™
sk 8L

a T

33



	JLyBehTCRQ_1
	JLyBehTCRQ_2
	JLyBehTCRQ_3
	JLyBehTCRQ_4
	Figure1_grouped
	Figure2_grouped




